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ABSTRACT 


Thla  research  memorandum  documents  a 
study  of  several  related  Issues  In  the 
Navy's  military  construction  and  base 
operating  support  programs.  Construction- 
related  topics  Include:  (1)  changes  in  the 
stock  of  capital  facilities  over  time;  (2) 
the  role  of,  and  need  for,  replacement/ 
modernisation  construction;  (3)  economic 
evaluation  of  proposed  capital  Invest¬ 
ments;  and  (4)  training  In  economic  analy¬ 
sis  for  Navy  facility  planners  and  engi¬ 
neers.  As  for  base  operating  support,  the 
feasibility  of  full-scale  development  of 
quantitative  measures  of  performance  as  a 
basis  for  improving  the  allocation  of  re¬ 
sources  to  these  activities  was  examined; 
results  indicated  that  such  development 
was  not  feasible.  The  alternative  of 
macro-level  rtatlcdcal  modeling  appears 
to  offer  considerably  greater  promise. 
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SECTION  1 


INTRODUCTION 


In  October  1985,  the  Director,  Shore  Activities  Planning  and  Pro¬ 
gramming  Division  (OP-44),  approved  an  analysis  plan  [1]  under  which  the 
Center  for  Naval  Analyses  (CNA)  would  conduct  a  study  of  several  issues 
bearing  on  functions  assigned  to  OP-44.  The  following  tasks  were  under¬ 
taken  in  the  study: 

•  Review  of  the  size  and  age  distribution  of  the  Navy's 
stock  of  capital  facilities,  with  emphasis  on  the  demand 
for,  and  history  of,  military  construction  carried  out  for 
purposes  of  replacing  or  modernizing  existing  facilities 

•  Study  of  the  set  of  activities — including  retail  supply 
operations,  bachelor  housing,  automated  data-processing 
services,  administration — that  make  up  the  activity  group 
known  as  Other  Base  Operating  Support  (OBOS),  with  empha¬ 
sis  on  the  identification  of  quantitative  performance  mea¬ 
sures  and  predictors  of  funding  requirements  for  those 
activities 

•  Analysis  of  the  nature  and  uses,  both  present  and  poten¬ 
tial,  of  data  reported  annually  on  the  readiness  of  Navy 
shore  base  facilities 

•  Development  of  a  statistical  model  for  forecasting  the 
nondeferable  backlog  of  facility  maintenance  and  repair 
requirements  for  the  years  included  in  each  Program 
Objective  Memorandum  (POM). 

This  research  memorandum  reports  on  the  first  and  second  of  the 
above  tasks.  The  third  task  is  documented  in  [2].  Documentation  of  the 
final  task  has  been  deferred  until  data  from  FY  1986  can  be  obtained  and 
analyzed  * 
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SECTION  2 


CAPITAL  FACILITIES:  AGING,  REPLACEMENT,  AND  CHANGE  OVER  TIME 


During  development  of  the  POM,  OP-44  assesses  the  military  con¬ 
struction  requirements  of  resource  sponsors  on  the  staff  of  the  Chief  of 
Naval  Operations  (CNO)  and  influences  the  allocation  of  funds  among 
sponsors.  Recently  there  has  been  growing  interest  in  construction 
undertaken  to  replace  or  modernize  existing  facilities  and  in  the  full 
cost  implications  of  such  construction.  New  construction  of  any  type 
alters  the  Navy's  stock  of  capital  facilities;  it  also  alters  the  age 
distribution  of  that  stock.  Replaceraent/modernization  construction  has, 
in  addition,  a  significant  impact  on  budget  requirements  for  facility 
maintenance  and  repair.  It  is  not  uncommon  that  the  savings  which 
result  from  such  a  project  are  of  sufficient  magnitude  and  duration  to 
offset  the  project's  construction  costs.  Naturally  such  savings  must  be 
properly  identified  and  quantified  during  the  planning  process,  with 
allowance  made  for  the  fact  that  time  profiles  of  savings  and  investment 
outlays  differ  significantly.  In  short,  an  economic  analysis  of  pro¬ 
posed  capital  investments  is  required. 

Even  if  the  economic  viability  of  a  project  can  be  demonstrated, 
the  project  must  nevertheless  compete  for  available  funds — funds  which 
are  closely  scuntinized,  and  ultimately  determined,  by  the  Congress — 
with  a  vast  array  of  other  projects,  many  of  which  are  perceived  as 
having  higher  priority  mission  justifications.  These  considerations 
taken  together  give  rise  to  a  number  of  questions: 

•  What  has  happened  to  the  Navy’s  stock  of  capital  facili¬ 
ties  over  time,  and  what  has  been  the  role  of  replacement/ 
modernization  construction? 

•  What  are  the  present  indicators  of  the  need  for 
replaceraent/modernization  construction? 

•  What  criteria  are  <ised  within  the  Navy  for  evaluating  pro¬ 
posed  capital  investments,  and  how  do  they  relate  to 
investment  criteria  used  elsewhere? 

•  What  can  be  said  about  the  status  of  training  in  economic 
analysis  for  Navy  facility  planners  and  engineers? 


1 .  Resource  sponsors  consist  of  the  Vice  CNO;  the  Deputy  CNOs  for  Man¬ 
power,  Personnel  and  Training,  Submarine  Warfare,  Surface  Warfare, 
Logistics,  and  Air  Warfare;  and  the  Offices  of  Naval  Warfare,  Naval 
Medicine,  and  Command  and  Control. 
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CNA's  efforts  to  provide  answers  to  these  questions  and  to  gain 
insight  into  other  related  matters  are  documented  in  the  remainder  of 
this  section. 

CONSTRUCTION  AND  CAPITAL  STOCK  OVER  TIME 

To  provide  a  quantitative  perspective  on  the  issues  at  hand,  sta¬ 
tistical  time  series  on  Navy  military  construction  and  the  stock  of 
capital  facilities  were  compiled.  The  data  are  shown  in  table  I.  The 
measure  of  capital  stock  used  is  current  plant  value  (CPV),  defined  in 
( 3 J  as: 

...a  computer  generated  dollar  estimate  which  is  used 
as  an  indicator  of  replacement  cost  for  a  Class  2 
facility.  This  is  an  estimate  of  replacing  a  facil¬ 
ity  with  an  identical  facility  under  identical  cir¬ 
cumstances  in  the  same  location  but  at  current  labor, 
material  and  equipment  cost  rates. 

The  data  in  the  table  reflect  what  appears  to  be  a  fundamental  contra¬ 
diction:  although  the  construction  program  has  averaged  well  over 

SI  billion  per  year  (constant  dollars),  total  facility  CPV  has  been 
relatively  constant  since  FY  1978.  A  closer  look  at  these  and  related 
data  provided  an  explanation  of  the  apparent  contradiction;  namely,  the 
Navy  disposes  of  a  substantial  amount  of  capital  facilities  each  year, 
either  through  outright  demolition  or  by  various  types  of  administrative 
transfers.  For  the  period  FY  1980-1985,  dispositions  averaged  roughly 
SI. 2  billion  annually  (constant  FY  1985  dollars).*  It  comes  as  no 
surprise,  then,  that  little  change  has  occurred  in  the  total  stock  over 
tiie  last  several  years.  Were  it  not  for  these  dispositions  of  older 
facilities,  the  stock  would  be  aging  at  an  even  faster  rate  than  is  now 
being  experienced.  The  subject  of  facility  age  is  discussed  in  more 
detail  below. 

FACILITY  AGE  AND  REPLACEMENT/ MODERNIZATION  INVESTMENT 

Data  maintained  in  NAVFAC's  Naval  Facility  Assets  Data  Base  (NFADB) 
permit  construction  of  an  age  profile  of  the  capital  stock,  segmented  by 
source  of  funding.  The  profile  as  of  the  end  of  FY  1985  is  presented  in 
table  2,  indicating  that  the  average  age  of  a  typical  facility  is  over 
40  years. 


1.  Data  on  facility  dispositions  are  provided  in  the  Naval  Facilities 
Engineering  Command  (NAVFAC)  P-319  series  reports  and  served  as  the 
basis  for  this  computation. 


TABLE  1 


MILITARY  CONSTRUCTION,  NAVY  AND  NAVY  RESERVE,  AND 
CAPITAL  FACILITY  CURRENT  PLANT  VALUE  (CPV)a 


(billions  of  FY 

1985  dollars) 

Fiscal 

Facility 

year 

MC0N° 

MCNRc 

CPV 

1985 

1.535 

0.061 

75.678 

1984 

1.283 

0.032 

75.438 

1983 

1.171 

0.027 

75.034 

1982 

1.630 

0.040 

74.573 

1981 

0.944 

0.039 

75.013 

1980 

0.736 

0.023 

74.793 

1979 

1.119 

0.032 

75.233 

1978 

0.796 

0.033 

75.014 

1977 

1.090 

0.039 

70.033 

1976 

1.170 

0.063 

73.899 

1975 

1.012 

0.040 

74.696 

1974 

1.156 

0.045 

72.291 

1973 

1.087 

0.046 

68.564 

1972 

0.892 

0.026 

71.617 

1971 

0.822 

0.013 

65.693 

SOURCE:  Data  for  the  construction  appropriations 

appear  in  Historical  Budget  Data,  published  annually 
by  the  Department  of  the  Navy  Comptroller,  They  were 
escalated  to  an  FY  1985  base  by  use  of  indices  in 
[4],  The  CPV  information  was  obtained  from  the 
NAVFAC  annual  P-319  series  reports.  Price  indices 
developed  by  Marshall  Swift  and  Company  and  provided 
to  CNA  by  NAVFAC  (Code  1003)  were  used  to  convert  the 
CPV  data  to  an  FY  1985  base. 

a.  Facility  CPV  excludes  land.  Marine  Corps,  and 
family  housing. 

b.  Military  Construction,  Navy. 

c.  Military  Construction,  Navy  Reserve. 
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TABLE  2 


AVERAGE  AGE  AND  PERCENTAGE  OF  TOTAL  FACILITY  CPV 
BY  FUNDING  SOURCE,  FY  1985 


Average  Percent  of 

Funding  source _  age  (yrs)a  total  CPV 


Operation  and  Maintenance,  Navy  (O&MN) 

37.1 

58.1 

Navy  Industrial  Fund  (NIF) 

45.9 

31.6 

Operation  and  Maintenance,  Navy 

37.2 

2.8 

Reserve  (O&MNR) 

Research,  Development,  Test  and 

36.7 

• 

00 

Evaluation  (RDT&E) 

Other 

41.3 

4.7 

40.2 

100.0 

SOURCE:  NAVFAC,  Naval  Facility  Assets  Data  Base. 

a.  These  are  weighted  averages,  with  individual  facility  CPV  serving  as 
the  weights.  The  average  for  the  column  as  a  whole  is  weighted  by 
percent  of  total  CPV  for  each  fund  source. 


The  same  underlying  data  can  also  be  arranged  in  such  a  way  as  to 
portray  the  percentage  of  total  CPV  constructed  during  successive  inter¬ 
vals  of  time  (e.g.,  1935-1939,  1940-1944,  1945-1949).  When  this  is 
done,  the  results  are  more  striking:  two-thirds  of  the  total  capital 
scock  was  acquired  during  or  before  World  War  II. 


Two  additional  items  of  information  help  bring  the  issue  of  facil¬ 
ity  age  and  its  relation  with  replacement/raodernization  construction 
requirements  into  focus.  First,  during  1984  and  1985  the  Chief  of  Naval 
Education  and  Training  (CNET)  conducted  a  detailed  engineering  evalua¬ 
tion  of  all  facilities  in  that  command  that  had  exceeded  125  percent  of 
the  commercial  useful-life  standard  for  similar  facilities.  One-fourth 
of  those  were  found  to  be  beyond  the  point  where  they  could  be  restored 
to  satisfactory  condition  through  the  use  of  maintenance  (0&M,N)  funds. 


In  other  words,  construction  activity  was  called  for 
of  the  requirement  was  on  the  order  of  $500  million. 


2 


The  dollar  amount 
Extrapolation  of 


1.  These  computations  were  carried  out  and  reported  by  NAVFAC 
(Code  203). 

?.  These  results  were  reported  at  a  CNO  Executive  Board  meeting  in 
March  1986  which  focused  on  the  condition  of  Navy  shore  base  facilities. 


those  results  Navy-wide  suggests  there  is  more  than  $8  billion  of  CPV 
that  is  either  now  or  soon  to  be  in  need  of  replacement. 

Second,  CNA  conducted  a  statistical  regression  analysis  that  also 
focused  on  CNET.  A  model  was  formulated  in  which  the  dependent  variable 
<  -s  average  annual  facility  maintenance  and  repair  costs  over  a 
.  u— year  period.  This  variable  was  regressed  on  facility  age  and  CPV, 
th<  latter  to  control  for  size.  Cost  data  were  obtained  from  the  Navy 
Cost  Information  System  (NCIS),  FY  1981-1984.  Age  and  CPV  data  were 
taken  from  the  NFADB  discussed  earlier.  Results  were  as  follows: 

A 

M  -  -  609.75  +  30.78A  +  0.0091P 
(1.60)  (7.01) 


29 

M  - 

1530.7 

0.740 

A  ■ 

32.1 

36.92 

P  - 

126,958.9  , 

where 


M  =»  four-year  average  annual  maintenance  and  repair  costs,  thou¬ 
sands  of  FY  1984  dollars 

A  ■=  weighted  average  age  of  facilities  within  a  unit  identification 
code  (UIC),  years 

P  ■  current  plant  value,  thousands  of  FY  1984  dollars,  within  UIC. 

Numbers  in  parentheses  are  t  ratios,  indicating  that  the  coefficient  on 
the  age  variable  is  statistically  significant  at  better  than  the  0.10 
level  (one-tail  test).  Its  value  suggests  that  each  additional  year  of 
age  leads  to  an  increase  in  a  facility's  annual  maintenance  and  repair 
costs  of  some  $30  thousand  for  the  cross-section  of  facilities  examined. 
The  elasticity  of  cost  with  respect  to  age,  computed  at  the  sample  means 
of  the  variables,  is 


Elasticity 


3C  A  30.78(32.1)  .  ... 

3A  *  =  ’  1570.1 -  "  °’645 


In  words,  this  means  that  a  10-percent  increase  in  age  leads  to  a  more 
than  6-percent  increase  in  cost.  The  elasticity  of  cost  with  respect  to 
facility  size  as  measured  by  CPV  is  only  slightly  higher  (0.755). 

The  foregoing  indicators  of  the  extent  and  implications  of  aged 
facilities  can  be  thought  of  as  characterizing,  at  least  in  some  rough 


sense,  the  demand  for  replacement/modernization  construction.  To  what 
extent  has  that  demand  been  met?  Data  made  available  by  NAVTAC 
(Code  211)  Indicate  that,  at  most,  one-third  of  annual  military  con¬ 
struction  is  for  purposes  of  replacement  or  modernization.  That  sta¬ 
tistic,  which  is  on  che  order  of  $350  million  (FY  1985  dollars),  can 
best  be  put  In  perspective  by  comparison  with  the  total  CPV  at  the  end 
of  1985,  $75.9  billion.  Those  two  numbers  together  Imply  a  replacement 
cycle  length  of  more  than  200  years.  An  unavoidable  conclusion  Is  that 
relatively  few  resources  are  being  made  available  for  the  replacement 
and  modernization  of  the  Navy's  stock  of  capital  facilities,  two-thirds 
of  which  was  constructed  during  or  before  World  War  II. 

EVALUATION  CRITERIA  FOR  CAPITAL  INVESTMENTS 

Two  important  factors  tending  to  Inhibit  replacement/modernlzstion 
projects  have  been  mentioned  previously:  the  role  of  Congress  In  review 
and  authorization  of  all  military  construction,  and  the  high  priorities 
assigned  to  construction  associated  with  new  mission  requirements  and 
expansion  of  existing  missions.  Nevertheless,  it  is  relevant  to 
inquire — as  CNA  was  asked  to  do— into  (1)  how  the  Navy  evaluates  poten¬ 
tial  projects  whose  Justifications  are  largely  economic;  (2)  whother 
such  evaluations  Influence  the  selection  of  projects  for  funding;  and 
(3)  what  types  of  evaluation  criteria  are  in  use  outside  the  Navy.  A 
discussion  of  these  issues  follows. 

Evaluation  and  justification  in  the  Department  of  Defense  of  ell 
major  construction  projects,  as  well  as  other  investments,  must  be 
carried  out  in  accordance  with  0MB  circular*  (6,  7),  which  are  further 
promulgated  by  DOD  and  SECNAV  lnstructlona  (8,  9).  From  time  to  tf  »#, 
additional  guidance  is  provided  in  the  form  of  implementing  instruc¬ 
tions.  Particularly  important  in  the  Navy  is  the  instruction  pertaining 
to  preparation  of  eavings-to-investment  ratio*  (SIRs)  in  connection  with 
what  are  known  as  "Quick  SIR"  evaluations. 

Quick  SIR  is  a  preliminary  submission  of  a  simplified  economic 
analysis.  It  is  required  for  all  raplacamtnt,  modernization,  or  expan¬ 
sion  projects  except  those  undertaken  for  health,  safety,  fire,  pollu¬ 
tion,  or  security  reasons.  Constent-doller  estimates  of  costs  end 
benefits  (savings)  are  developed,  and  the  SIR  statistic  le  computed  by 
dividing  the  project's  construction  cost  into  the  present  value  of  the 
time  stream  of  savings  diecounted  at  e  rets  of  10  percent  in  accordance 
with  0MB  guidance.  Projects  are  ranked  by  their  SIR  value*  end  recom¬ 
mended  to  resource  sponeors  on  that  haala. 

Table  3  summarizes  the  results  of  th#  first  two  Quick  SIR  submis¬ 
sions  made  In  November  1983  and  November  1989,  The  191  project#  *ubmlt- 
ted  had  an  average  SIR  value  of  2.25.  More  than  60  percent  of  th# 
projects,  however,  have  either  not  been  programmed  for  funding  or,  If 
programmed,  were  not  until  a*tei  FY  1988.  Further,  there  appear*  to  he 
a  negative  correlation  between  the  economic  worth  of  project*  (ae 


Measured  by  chair  HR  valuaa)  and  tha  funding  priorities  allocatad  to 
tbeai,  U  would  aaaa  chan  chat  tha  outcoae  of  economic  avaluatlona  haa 
had  little  influanca  on  funding  decisions. 


TABLE  3 

8TATUR  Of  FROJECTR  INCLUDED  IN  QUICK  fill  BUBH18RIONR 
Of  NOVEMBER  I  M3  AND  NOVEMBER  If  14 


Number  of 

Average 

Cumulative 
percent  of 

LLl'U-lg-IilL 

irainiL 

-AIL- 

projects 

rr  if if» 

II 

1  *f  7 

6 

fY  lfS7 

2  6 

l.fS 

If 

fY  IfSN 

>N 

2,01 

39 

rv  i«ge 

31 

2,14 

33 

El  IffO 

1) 

2,34 

63 

fY  IfVI 

8 

6,7  f  * 

6N 

Unprograeiaed 

JL 

ML 

100 

it  i 

2.23 

BOUNCE i  NAVE AC  (Coda  201). 

a,  Artificially  high  bacauaa  of  ona  project  wtrh  a  Nik 
of  40,44. 


Turning  to  the  question  of  hov  potential  capital  Investments  ara 
uvalnatad  nuta Ida  tha  Navy  and  DOf),  a  recent  aurvey  by  tha  Conference 
hoard  |‘>|  provides  aavaral  uaaful  Inalghta,  Questionnaires  concerning 
(.■Lhnlquaa  uaad  to  evaluate  and  select  capital  Investment  alternatives 
wo i m  wonplatad  by  123  corporate  official*  representing  93  manufacturing 
and  Jo  nonmenuf ectur lug  firms,  Mora  than  SO  parcant  of  tha  raapondania 
raportad  tha  oaa  of  "hurdla  raiaa,"  that  la,  silnlnum  rataa  of  return 
(hat  candidate  projects  must  provide  In  order  to  qualify  for  funding, 

In  moat  cease,  tha  specific  measure  need  was  the  Internal  rate  of  return 
(IRk)i  Thla  la  the  discount  rale  that,  when  applied  to  tha  stream  of 
n«t  aevlnga  and  other  owmatary  benaflta,  equates  the  stream  to  tha  pro¬ 
ject's  Initial  coats,  Tha  rata  most  frequently  need  waa  13  percent, 
with  no  adjustment  made  for  inflation#  Assuming  3  percent  annual 


I,  lot  cunpl ateneaa  It  ehould  ha  notad  that  problems  can  arlaa  In  rum- 
pul  log  an  Ikl.  Itrlctly  speaking,  the  rate  la  found  hy  fi'l/lng  a  poly¬ 
nomial  aquation  of  dagrae  n,  Nu<  h  an  «q«iellon  will,  In  ganaral,  hnv« 
n  #'*lut Iona,  not  all  of  which  need  ha  the  same,  Provided,  however,  tha 
a<raam  of  benefits  la  “well  hahavad"--t hat  la,  flral  nagetlve  and  then 
pot  1 1 I va- -no  problem  should  arise, 
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Inflation,  the  15-percent  1RR  equates  to  a  10-percent  rate  in  real 
terms.  A  10-percent  real  IRR  is  thus,  by  definition,  the  same  as  a  SIR 
of  1.0.  It  follows  that  a  one-for-one  mapping  exists  between  IRR  and 
SIR  rates.  For  example,  the  2.25  average  SIR  value  shown  in  table  3 
equates  to  an  IRR  of  32  percent.*  What  may  be  concluded  is  that  no 
conceptual  difference  exists  between  the  "hurdle  rate"  used  by  the 
Navy— a  SIR  of  1.0  or  higher— and  the  10-percent  real  IRR  preferred  in 
the  private  sector. 

TRAIN INC  IN  ECONOMIC  ANALYSIS 

Mesningful  economic  analysis  of  proposed  construction  projects 
involves  considerably  more  than  computation  of  savings-to-investraent 
ratios.  Other  relevant  considerations  include 

e  Statistical  estimation  methods 

e  Risk  and  uncertainty  assessment 

e  Sensitivity  analysis 

«  Fixed  vs.  variable  costs 

e  Price  escalation  Indices 

e  Outlay  profiles 

e  Mathematics  of  finance 

e  Computer  models  and  applications. 

In  light  of  the  crucial  link  between  economic  analysis  and  replacement/ 
modernization  construction,  CNA  was  asked  to  review  the  training  in  eco¬ 
nomic  analysis  presently  provided  to  naval  facility  planners  and  engi¬ 
neers.  The  following  paragraphs  highlight  the  findings  and  recommenda¬ 
tions  of  that  review. 

The  Naval  School  for  Civil  Engineering  Corps  Officers,  Port 
Hueneme,  California,  offers  a  one-week  course  in  economic  analysis  to 
approximately  100  Navy  and  Marine  Corps  personnel  each  year.  This 
course  is  the  primary  vehicle  for  training  junior  officers  and  civilians 
1'  performing  and  documenting  economic  analyses  that  support  major 


t  1 •  A  standard  part  of  the  Quick  SIR  procedure  is  that  savings  are 

assumed  to  span  a  period  of  25  years.  It  is  for  that  reason  that  the 
conversion  from  SIR  to  IRR  can  be  made  without  further  information  about 
^  a  project  or  group  of  projects. 

2.  A  five-hour  segment  in  fundamentals  of  economic  analysis  is  also  pro¬ 
vided  to  students  in  the  basic  course. 


construction  projects.  Class  materials,  reference  documents,  and 
instruction,  all  of  which  adhere  closely  to  OMB  and  DOD  guidance,  appear 
to  he  of  very  high  quality  and  are  also  quite  similar  to  those  found  in 
the  economic  analysis  course  offered  by  the  Army  Corps  of  Engineers. 
There  is,  however,  one  notable  exception,  which  will  be  discussed 
momentarily. 

The  above  notwithstanding,  certain  concerns  over  the  course's  long¬ 
term  effectiveness  appear  warranted.  These  have  to  do  with  the  ability 
of  a  junior  officer  or  civilian  to  implement  the  course’s  content  upon 
return  to  a  field  assignment.  Because  the  typical  student  has  little 
prior  background  in  these  matters,  retention  levels  decline  rapidly. 
Personnel  in  the  field  need  simple  tools  and  devices  that  would  help 
produce  quick  results  without  the  necessity  for  "relearning"  present- 
value  concepts,  statistical  estimation  methods,  risk/uncertainty  calcu¬ 
lations,  etc.,  or  for  choosing  among  alternative  output  formats,  invest¬ 
ment  performance  measures,  and  price  escalation  indices. 

A  promising  approach  to  satisfying  these  requirements  would  be  to 
incorporate  into  the  course,  as  the  Corps  of  Engineers  has  done,  a  set 
of  highly  standardized  and  computer-assisted  economic  analysis  ar>d 
reporting  procedures.  An  important  feature  of  such  a  package,  which 
would  include  step-by-step  instructional  material  for  classroom  practice 
and  future  reference,  is  that  its  output  could  be  automatically  incor¬ 
porated  into  DD- 1 39 1  report  format  which  is  required  for  all  proposed 
construction  projects.  The  computational  medium  used  by  the  Corps  is  a 
network  of  time-shared  mainframes,  but  the  convenience,  economy,  and 
widespread  availability  of  personal  computers  suggests  that  they  might 
be  a  preferable  alternative.  In  either  case,  the  "benefit-cost"  ratio 
is  likely  to  be  high. 
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SECTION  3 


OTHER  BASE  OPERATING  SUPPORT 


In  Addition  to  Its  planning  and  programming  functions  ralatlng  to 
military  construction,  OP-44  haa  similar  responsibilities  for  tha 
diverse  mix  of  activities  classified  ta  base  operating  support  (BOS). 
Within  that  classification  are  two  major  activity  groups  (ACs):  main¬ 
tenance  and  repair  of  real  property  (MRKP)  and  other  base  operating 
support  (OBOS).  These  two  AGs,  in  turn,  consist  of  a  number  of  sub- 
activity  groups  (SACe).  The  complete  hierarchical  structure,  together 
with  funding  data  for  FY  1985,  is  shown  in  table  4.* 

As  indicated  in  Che  table,  the  0108  total  exceeds  $2  billion  and  is 
more  than  twice  that  of  MRRP.  However,  unlike  KRRP  where  the  conse¬ 
quences  of  funding  decisions  can  be  reckoned  in  terms  of  facility  read¬ 
iness  ratings  and  changes  in  the  backlog  of  maintenance  and  repair,  OBOS 
activities  have  not  proved  to  be  analytically  tractable.  CNA  sought  to 
determine  whether  this  was  simply  because  the  set  of  functions  Is  so 
large  and  heterogeneous  or  whether  the  problem  results  from  lnuufflclent 
analytical  attention. 

The  study  of  OBOS  was  conducted  along  two  different  Unset 

s  Dovalopment  of  quantitative  measures  of  performance 

e  Statistical  analysis  of  macro-level  predictors  ot  OBOS 
funding  requirements. 

Oocumentatlon  of  the  study  results  follows  the  same  division. 

MEASURES  OF  PERFORMANCE 

The  primary  objective  of  this  portion  of  work  was  to  Identify  a 
manageable  number  of  quantitative  ueaauree  of  performance  for  which  data 
cuuld  be  collected  and  reported  through  the  existing  financial  manage¬ 
ment  system  end  which  also  would  satisfy  two  programming  and  budgeting 
needs.  The  first  need  was  to  provide  an  Indication  of  "how  well"  OBOS 
functions  are  currently  being  performed;  the  second  was  to  Improve  the 
basis  for  allocation  or  reallocation  of  available  OBOS  funds,  especially 
os  aggregate  funding  targets  change  throughout  tha  programming  and  bud¬ 
geting  process. 


1.  The  structure  reflected  In  the  table  Is  consistent  with  the  Navy's 
incernal  financial  accounting  system.  To  satisfy  OSD  requirements,  how¬ 
ever,  the  same  data  will  sometimes  be  arranged  differently;  that  la,  the 
SAGs  covering  operation  of  utilities  and  other  engineering  support  (F3FC 
and  F3FD)  are  combined  with  MRRP  to  form  a  group  called  real  property 
maintenance  activities  (RPMA). 


TABLE  4 


BASE  OPERATING  SUPPORT  SUBACTIVITY  GROUPS 
AND  FUNDING  FOR  FY  1985a 


Funding  Percent 


Subactivity  group 

Identifier 

($  millions) 

of  total 

Maintenance  and  repair  of 

F4FA 

865.9 

88.4 

real  property 

Minor  construction 

F4PB 

113.9 

11.6 

MRRP  total 

979.8 

100.0 

Operation  of  utilities 

F3FC 

455.5 

20.2 

Other  engineering  support 

P3FD 

315.8 

14.0 

Administration 

F3FF 

369.7 

16.4 

Retail  supply  operations 

P3FG 

201.4 

8.9 

Other  base  services 

F3Fg 

280.4 

12.4 

Aircraft  operations  and 

4.9 

0.2 

maintenance 

Hazardous  waste 

F3PT 

5.6 

0.3 

Installation  equipment 

F3FH 

85.1 

3.8 

maintenance 

Bachelor  housing 

F3FJ 

52.7 

2.3 

Paymencs  to  GSA 

F3FE 

74.2 

3.3 

Morale  welfare  and 

F3FL 

75.4 

3.3 

recreation 

Other  personnel  support 

F3FK 

94.0 

4.2 

Audiovisual 

F3V2 

11.5 

0.5 

Automatic  data  processing 

F3FQ 

99.9 

4.4 

Base  communications 

P3FN 

97.2 

4.3 

NATO 

F3F5 

19.3 

0.9 

Physical  security 

F3FV 

8.0 

0.4 

Medical/dental  support 

F3FM 

3.0 

0.1 

Human  goals 

F3L2 

1.8 

0.1 

OBOS  total 

2,255.4 

100.0 

SOURCE:  NAVFAC  (Code  1003). 

a.  Data  reflect  budget  execution  in  FY  1985. 

b.  This  entry  combines  multiple  SAGs . 


As  the  information  in  table  4  reveals,  nearly  three-fourths  of  OBOS 
funds  are  centered  in  five  subactivity  groups: 

•  Operation  of  Utilities 

•  Other  Engineering  Support 

•  Administration 

•  Retail  Supply  Operations 

•  Other  Base  Services. 

Consequently,  a  decision  was  made  to  concentrate  on  only  those  five  and 
in  fact  to  conduct  "case  studies”  of  two  of  the  five — Administration  and 
Retail  Supply  Operations.  Before  undertaking  the  case  studies,  however, 
a  literature  review  was  conducted,  focusing  on  the  general  methodology 
of  performance  measurement  and  on  applications  in  functional  areas  that 
have  a  close  analog  in  OBOS.  Certain  concepts  and  examples  in  the 
literature  are  especially  germane  to  what  follows  and  therefore  warrant 
reporting  in  summary  form. 

Literature  Review^ 

Performance  measures  can  be  of  thre  pes: 

•  Measures  of  effectiveness 

•  Measures  of  efficiency 

•  Measures  of  workload  performed. 

Each  serves  a  different  purpose,  although  the  three  are  interrelated. 

Effectiveness  measures  show  the  extent  to  which  goals  and  objec¬ 
tives  are  being  achieved — they  answer  the  "How  well?"  question.  Funda¬ 
mental  to  effectiveness  measurement,  of  course,  is  agreement  over  what 
constitutes  favorable  or  successful  performance. 

Measures  of  efficiency  relate  quantity  of  output  to  the  quantity  of 
inputs  required  for  production.  Efficiency  measures  include  the  follow¬ 
ing  types: 


•  Output-input  ratios  with  workload  data  as  the  unit  of 
output 


1.  Material  in  this  section  is  drawn  from  [10,  11,  12,  13,  14,  15,  16 

8). 


•  Output-Input  ratios  with  effectiveness  data  as  the  unit  of 
output 

•  Equipment  and  personnel  utilization  rates 

•  Combinations  of  the  above 

•  Measures  of  relative  change  (productivity  Indices). 

Finally,  measures  of  workload  performed  capture  the  amount  of  work 
done  and  also  interact  with  the  efficiency  measures  indicated  above. 
Representative  examples  of  effectiveness,  efficiency,  and  workload  mea¬ 
sures  in  che  functional  areas  of  transportation,  fire  protection,  and 
water  supply  operations  are  shown  in  table  5. 

Criteria  to  be  considered  in  selecting  performance  measures  and 
identifying  their  associated  data  requirements  are  as  follows: 

e  Appropriateness  and  validity.  Does  che  measure  relate  to 
the  objective  for  that  activity,  and  does  it  measure  the 
degree  to  which  a  user's  need  is  meL? 

•  Uniqueness .  Does  it  measure  some  characteristic  that  is 
uncaptured  by  another  measure? 

a  Completeness.  Does  it  Include  most,  if  not  all, 
objectives? 

•  Comprehensibility.  Can  the  measure  be  understood? 

•  Controllability.  Does  the  provider  have  responsibility 
for  and  control  over  the  condition  measured? 

•  Cost .  Are  cost  and  manpower  requirements  for  data  collec¬ 
tion  reasonable? 

•  Accuracy  and  Reliability.  Ia  it  possible  to  obtain  suffi¬ 
ciently  accurate  and  reliable  information? 

Certain  key  limitations  are  inherent  in  the  use  of  performance  mea¬ 
sures.  First  is  that  as  the  complexity  of  the  activity  in  question 
increases,  the  number  of  goals  and  objectives  associated  with  it  also 
increases.  That,  in  turn,  increases  the  number  of  relevant  performance 
measures  to  the  point  where  administrative  costs  (of  data  collection  and 
analysis)  and  "information  overload"  can  become  critical  problems. 

A  second  limitation  pertains  to  the  adequacy  of  existing  informa¬ 
tion.  Some  crucial  aspects  of  effectiveness  and  efficiency  can  be  best 
measured,  and  sometimes  only  measured,  by  special  methods  (surveys  and 
sampling  studies,  for  example)  or  by  technical  or  sensitive  data  to 
which  there  is  no  access. 
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Finally,  and  perhaps  of  greatest  importance,  is  the  frequent  ina¬ 
bility  of  performance  measures  to  meaningfully  compare  organizations 
engaged  in  the  same  activity  but  exhibiting  differences  in  operating 
characteristics  and  environmental  conditions.  Examples  of  the  former  in 
the  case  of,  say,  waste  collection  include  differences  in  the  use  of 
separation  techniques  (recycling  or  incineration),  types  of  materials 
collected,  collection  frequency,  crew  size,  form  of  pickups,  and  route- 
task  balance.  Environmental  conditions  tend  to  be  more  global  in  nature 
and  largely  beyond  the  control  of  those  whose  performance  is  being  mea¬ 
sured.  Examples  are  differences  in  access  to  markets,  geography,  infra¬ 
structure,  and  tradition.  The  importance  of  each  of  these  limitations 
cannot  be  overemphasized. 

Shore  Required  Operational  Capability  (SHOROC) 

As  a  preface  to  the  two  case  studies,  an  overview  of  the  Navy's 
Shore  Required  Operational  Capability  (SHOROC)  system  will  be  useful. 
Delineation  of  functions  and  quantification  of  work-related  factors  in 
SHOROC  has  relevance  in  the  search  for  OBOS  performance  measures. 

SHOROC  is  a  system  that  uses  structured  functional  statements  to 
define  the  tasks  that  make  up  the  Navy's  shore  activities.  It  also  pro¬ 
vides  a  framework  within  which  staffing  standards  are  developed  and 
implemented.  The  SHOROC  hierarchical  structure  consists  of  four  levels: 

•  Mission  area — the  highest  generalized  level  of  designating 
a  work  assignment 

•  Functional  area — a  group  of  homogenous  tasks  within  a  mis¬ 
sion  area  that  forms  a  functional  work  center  irrespective 
of  organizational  structure 

•  Required  functional  capability  (RFC) — a  specific  task  to 
be  accomplished  which  contributes  to  the  performance  of 
the  required  function 

•  Parameter — a  specified  quantity,  frequency,  duration, 
etc. ,  for  an  RFC. 

A  mission  area  consists  of  two  or  more  functional  areas,  which  in  turn 
include  from  one  to  several  hundred  RFCs.  An  RFC  for  which  a  staffing 
standard  exists  may  have  from  one  to  six  associated  parameters.  An 
example  of  the  four  levels  is: 


Mission  area: 

Functional  area: 

Required  functional 
capability: 


Supply 

Ancillary  supply  services 


Enlisted  dining  facility  operation 


•  V  V' 


Parameters : 


(1)  Number  of  rations  served  per  month 

(2)  Number  of  serving  lines  operated 
per  week 

Numerical  values  of  the  parameters — 9,100  rations  per  month  and  21  serv¬ 
ing  lines  per  week,  for  example — serve  as  the  basis  for  determining  the 
staffing  authorization  for  a  given  activity.  (The  vehicle  used  for  com¬ 
puting  the  authorization  is  typically  a  fitted  regression  equation  with 
SH0R0C  "parameters”  included  as  predictor  variables.) 

SHOROC  has  potential  utility  in  the  development  of  0B0S  performance 
measures  for  two  reasons.  First,  it  can  provide  delineation  and  defini¬ 
tion  of  the  functions  included  in  the  different  subactivity  groups. 
Second,  the  list  of  SHOROC  parameters  constitutes  a  set  of  performance- 
measure  building  blocks.  At  the  same  time,  however,  it  should  be  noted 
that  the  parameters  are  only  building  blocks  in  that  they  capture 
neither  effectiveness  nor  efficiency.  They  are,  at  best,  measures  of 
workload  performed  and  in  many  cases  represent  indirect  or  surrogate 
quantifications  that  have  simply  exhibited  empirical  relationships  with 
staffing  levels. 

Case  Study  1:  Administration 

Just  as  the  0B0S  activity  group  encompasses  a  diverse  mix  of  sup¬ 
port  functions,  its  second  largest  subactivity  group,  Administration,  is 
equally  heterogeneous.  It  consists  of  the  following: 

«  Command  Direction 

•  Management  Engineering  and  Industrial  Management 

•  Comptroller  Services 

•  Civilian  Manpower  Management 

•  Military  Personnel  Management 

•  Administrative  Office  Services 

•  Word  Processing 

•  Dependent  Schools 

•  Personnel  Planning  Functions 

•  Miscellaneous  Services  and  Functions 


•  Shore  Base  Activation 


Rather  than  having  a  single,  direct  counterpart  among  SHOROC  mission 
areas,  Administration  spans  two  such  areas,  Inter/Intra  Command  Support 
(ICS)  and  Financial  Services  (FIN).  Those  mission  areas  encompass  some 
30  functional  areas.  ICS  includes  the  provision  of  specialized  services 
and  clerical  support  within  a  command  and  to  other  activities;  FIN  con¬ 
sists  of  financial  planning,  programming,  budgeting,  accounting,  dis¬ 
bursing,  and  performance  analysis.  Functional  areas  included  in  each 
are  shown  in  table  6. 

-) 

A  numerical  count  drawn  from  (19)  reveals  more  than  200  RFCs  within 
the  29  functional  areas  in  the  Administration  subactivity  group. 

Recalling  from  the  SHOROC  overview  that  (1)  quantitative  measurement 
occurs  at  the  RFC  level  and  (2)  an  RFC  may  have  as  many  as  six  parame¬ 
ters,  the  full  dimensions  of  the  problem  become  all  too  evident.  Simply 
stated,  there  are  so  many  different  types  of  base  operating  support 
tasks  grouped  under  "Administration”  that  even  in  the  absence  of  varying 
operating  characteristics  and  environmental  conditions,  the  information 
overload  and  administrative  cost  problems — reference  the  earlier  litera¬ 
ture  review — appear  insurmountable.  Undoubtedly  it  would  be  possible  to 
develop  a  manageable  number  of  efficiency  measures  for  a  few  of  the  more 
production-oriented  functions  such  as  printing  and  centralized  pay  ser¬ 
vices,  but  how  much  progress  would  that  represent  toward  meeting  the 
original  objectives?  First,  as  a  fraction  of  the  overall  Administration 
subactivity  group,  those  functions  would  probably  be  close  to  negligi¬ 
ble.  Second,  development  of  the  efficiency  measures  would  not  address 
the  "How  well?"  question,  which  is  significantly  more  difficult  and  more 
important.  Finally,  considerable  uncertainty  would  remain  over  whether 
meaningful  comparisons  could  be  made  from  such  measures,  however  they 
might  be  aggregated.  There  was  little  basis  for  optimism  in  the  results 
of  this  case  study. 

Case  Study  2:  Retail  Supply  Operations 

Retail  Supply  Operations  (RSO)  constitute  a  vital  function  at  most 
bases  and  stations.  Unlike  Administration,  RSO  falls  under  a  single 
SHOROC  mission  area,  Supply.  Applicable  functional  areas  are: 

•  Mission  Area  Support 

•  Inventory  Control 

•  Material  Handling 

•  Aviation  Supply  Support 

•  Ancillary  Supply 

•  Contract  Administration 

/ 

•  Specialized  Navy  Supply  Support  and  Management 
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TABLE  6 


SHOROC  MISSION  AND  FUNCTIONAL  AREAS  WITHIN  THE 
ADMINISTRATION  SUBACTIVITY  GROUP 


Mission  area  Functional  area 


Inter/Intra  Command  Support  -  Mission  Area  Support  Services 

Legal  Service 

-  Public  Affairs  Program 

-  Navy  Patent  Program 

Religious  Program  and  Consultation 

-  Safety  Programs 

-  Management  Assistance 

-  Administrative  Support  Services 

-  Command  Master  Chief  Petty  Officer 

-  Library  Services 
3-M  Program  Support 

-  Music  Program 

-  Audio/Visual  Services 

Command  and  Control  of  a  Shore  Staff 

-  Manpower  Management 
Centralized  Personnel  Distribution 

Management  and  Assignment 

-  Naval  Postal  System 

-  Printing  Services 

-  Historical  Services 


Financial  Services 


e 


Field  Activity/ Staff  Mission  Area 
Support  Services 
Field  Activity/Staf f  Budgets 
Activity/Staff  Accounting  Services 
Disbursing  Services 
Centralized  Navy  Pay  Services 
Navy  Industrial  Funded  Financial 
Services 

Management  Headquarters  Mission 
Area  Support  Services 
Management  Headquarters  Programs 
and  Budgets 

Management  Headquarters  Accounting 
Services 

Management  Headquarters  Disbursing 
Services 
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Procurement 


• 

•  Traffic/Freight  Terminal  Services 

•  Petroleum  Products  and  Services 

•  Sealift  Transportation  Management,  Planning,  and  Control. 

Despite  the  single  mission  area  and  fewer  functional  areas,  there  are 
even  more  RFCs  in  this  subactivity  group  than  in  Administration  (the 
total  is  close  to  300).  The  following  is  a  representative  set  of  RFCs 
within  a  representative  functional  area  (Inventory  Control): 

•  Stock  Control 

•  Requirements  Services 

•  Receipt  Control 

•  Technical  Services 

•  Issue  Control 

•  Customer  Services 

•  Inventory  Control  Services  Management. 

Some  of  cne  RFCs  are  unique  to: 

•  Navy  supply  centers  and  depots 

•  Navy  shipyards 

•  Standard  supply  and  fiscal  departments 

•  Limited  supply  functions. 

Others  are  common  to  all. 

Retail  Supply  abounds  with  quantitative  measures  of  output  such  as 
average  number  of  line  items  inventoried  monthly,  average  number  of 
requisitions  processed  monthly,  average  number  of  prime  contracts  admin¬ 
istered  per  year,  and  average  number  of  cargo  bookings  processed  per 
year.  In  addition,  some  limited  progress  has  been  made  in  developing 
effectiveness  measures  relating,  for  example,  to  timeliness  of  requi¬ 
sition  response  and  accuracy  of  inventory  control.  Nevertheless,  the 
situation  here  is  very  nearly  the  same  as  with  Administration.  A  close 
inspection  of  what  are  useful  aggregations  for  fiscal  purposes  reveals 
literally  hundreds  of  different  tasks  carried  out,  some  susceptible  to 
output  measurement,  but  virtually  none  whose  effectiveness  can  be 
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quantified  unambiguously .  Thus,  although  Retail  Supply  might  appear  at 
first  glance  to  be  an  "easier"  area  for  parformanca  measurement,  rasults 
of  this  examination  were  no  more  promising  than  thoaa  from  the  preceding 
one. 

Summary  and  Conclusion 

The  work  that  began  as  an  effort  to  develop  performance  measures 
(  for  the  major  components  of  OBOS  gradually  evolved  into  a  study  of  the 

'  feasibility  of  that  objective.  Rasults  of  ths  literature  review  pointed 

to  fundamental  differences  among  types  of  performance  measures  and,  more 
importantly,  identified  certain  llmiceelona— "plcfella"  may  be  a  better 
characterization — that  were  likely  to  be  encountered. 

Results  of  the  case  studies  catalogued  and  quantified  the  very 
large  and  heterogeneous  mix  of  tasks  carried  out  under  single  subset iv- 
ity  groups.  Although  measures  of  output  for  a  substantial  portion  of 
the  tasks  have  been  developed  through  SHOROC,  little  If  any  basis  axlata 
for  progressing  from  choaa  to  maaauraa  of  af factlvanaaa.  Even  If  a  num¬ 
ber  of  effectiveness  measures  were  avallable—asln  eh#  cist  of  Retail 
Supply,  for  example— It  le  doubtful  chat  the  requisite  date  for  Imple¬ 
mentation  are  routinely  avellable.  It  le  even  sure  doubtful  that  the 
conceptual  and  administrative  problems  associated  with  weighting,  aggre¬ 
gating,  and  processing  such  date  could  be  adequately  resolved. 

Finally,  imagining  that  all  tha  preceding  difficulties  could  Some¬ 
how  be  sec  aside,  serious  questions  rsmaln  as  to  how  meaningful  or  reli¬ 
able  comparisons  of  obos  parformancs  measures  are  at  any  given  level  of 
aggregation^  TPerformenct  measures  esn  only  Influence  programming  and 
budgeting  actions  through  comparisons  of  values  among  competing  recipi¬ 
ents.)  At  the  lowest  level,  for  exemple,  e  contractor-operated  "fuel 
farm"  at  one  bees  may  ba  more  affective  and  alao  more  efficient  then 
another  farm  where  the  operation  Is  ln-houss,  but  tactical  or  geographic 
consideration!!  may  preclude  contractor  operation*  el  the  letter,  At  the 
other  extreme,  centralized  pey  services  may  ba  more  effective  but  less 
efficient  within  one  clelment  then  enother,  both  owing  to  differences  (n 
available  ADP  resources.  (Reference  the  earlier  discussion  of  varia¬ 
tions  In  operating  characteristics  and  environmental  conditions,) 

To  conclude,  there  appears  to  be  almost  no  prospect  of  achieving  e 
major  Improvement  in  the  OBOS  programming  and  budgeting  process  through 
development  of  a  bottom-up  performance  measurement  system.  The  final 
phase  of  this  portion  of  the  study  for  0P-A6  therefore  Investigated  the 
merits  of  certain  top-down  statistical  approaches, 

*  MACHO-LEVEL  PREDICTORS  OT  FUNDING  REQUIREMENTS 

In  a  study  conducted  by  CNA  several  years  ago  (2<)|,  statistical 
l  regression  methods  wars  used  to  relate  total  spending  for  base  operating 

support  (at  each  base  to  a  crn»*~mmc r (on  of "Vases)  to  such  variables  an 
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4 


the  number  of  military  end  civilian  pareonnai  at  the  baa#,  tha  alia  of 
the  baaa  aa  aeaaured  by  total  acreage  and  .ulldlng  area,  and  tha  baaa'a 
energy  consumption.  In  addition  to  providing  Inaighta  Into  tha  ralatlva 
importance  of  dlffarant  dataralnanta  of  lol  coeta,  roaulta  of  thla  work 
had  applicability  to  gueactone  of  whether  coneolidatlon  of  baaoa  would 
reduce  aggragata  BOB  coat#  and  whathar  IOK  funda  ara  halng  wlaaly  allo¬ 
cated  among  enlacing  baaee.  Neverthelaea ,  direct  application  of  that 
work  In  tha  praaont  content  waa  prohibited  by  two  conaldarationat 

a  Tha  etatiatical  ralat lonahlpa  focuaad  on  tha  auai  of  all 
BOB  aetlvirlaa,  wharaaa  Intaraat  hart  la  on  Individual 
eube*tfvlty  groupa  within  tha  ©BOA  activity  group. 

a  Roaulta  applicable  to  Individual  baaaa  ara  too  dleaggre- 
gatad  for  tha  typaa  of  prograaMlng  and  budgating  analyaaa 
that  ara  conduetad  at  tha  heedguertere  laval. 

Coiiaoguani  1  y ,  a  somewhat  dlffarant  approach  waa  tnamlnad  In  thla  atudy. 
data  t>> r  a  selected  nuaibar  of  OBOI  auhactlvlty  groupa  wart  compiled  at 
the  major  claimant  laval  for  FY  IMA  and  FY  IMJ.  (Thla  la  known  taeh- 
■t 1 1  *1 1 y  «•  “pooling"  croaa-aect f on  and  tlme-aeriaa  data.)  Tha  coaiplata 
ll*t  of  claimant  a  consisted  of  tha  followingi 


UNTFbT 

a 

NAVFAC 

FACFLT 

a 

mo 

NAVF.Uk 

a 

NKDCON 

CSO 

a 

NMFC 

NAVBKA 

a 

AAUdN 

NAVgiJF 

a 

QCKANNAV 

NAVAIk 

a 

NAVTF.I.COH 

dhAWAk 

a 

CNKT. 

In  a  o'M  aobact  Ivlty  groupa,  certain  smaller  claimant*  reported  no  coata 
ami  Mia  aarludai)  from  tha  lagraaalona. 

hapandlng  on  tha  natuia  of  tha  eohenivlty  group,  ona  or  more  of 
1 1 1*.  earn*  I  y  pa  a  of  varlahlaa  turludad  in  tha  aarllar  work  wara  aaaninad 
aa  pr«<Hi'tofa  of  funding  requirement  a.  Valuaa  of  lha  varlahlaa  rapra* 
auntp'l  aggragat  I  ona  acroaa  atl  artlvltiaa  wlililn  each  claimant  for  aa<h 
fla<al  y«ar .  Raaulit  of  the  analyana  of  a  r«pre*ente(  Iva  of  suher- 
t  I  v  1 1  y  groups  aio  ()la>uaaai|  ha  low.  Tiioaa  raaulta,  however,  ahould  ha 
•  Moaidatail  mora  aa  faaathlllty  taata  than  aa  a  comprehensive  and  final 
#■«(  of  amplil<al  finding*. 


r*m  **m  m*  w>  wa  vm 


Administration 


Baaad  on  tha  pracadlng  description  of  functions  included  in  Admini¬ 
stration,  It  is  reasonable  to  postulate  that  the  number  of  personnel 
served  la  the  primary  driver  of  funding  requirements.  Two  measures  of 
personnel,  military  alone  and  military  plus  civilian,  were  examined. 

The  former  proved  superior  on  statistical  grounds.  Results  were  as 
follows : 

A  -  13,446.3  +  0.369M 
(6.41) 

N  -  26  A  -  27,960 

R2  -  0.631  M  -  39,300 

P  -  41.1  S.E.E.  ■  17,837  , 


where 

A  •>  annual  funding  by  claimant  for  the  administration  subactivity 
group.  In  thousands  of  PY  1983  dollars 

1  •  military  personnel  end-strength,  officers  plus  enlistees,  by 
claimant. 

These  results  might  be  termed  "fair."  There  is  a  highly  signifi¬ 
cant  relationship  between  the  two  variables,  *lth  the  coefficient  for 
M  Indicating  that  an  end-strength  change  of  1,000  military  personnel 
would  lead  to  an  administration  funding  requirement  change  of  $369,000. 
However,  only  63  percent  of  the  variation  In  funding  among  claimants  Is 
explained  by  the  personnel  variable,  ana  the  standard-error-of-estlmate 
(8.E.E.),  a  summary  measure  of  wlthln-samole  prediction  error,  Is  very 
large  relative  to  the  main  funding  value.  The  preliminary  character  of 
these  results  Is  thus  underscored. 

Other  Engineering  Support 

The  subactivity  group  designated  as  Other  Engineering  Support  (0ES) 
Is  only  slightly  smsller  than  Administration.  Functions  within  OES  tend 
tu  be  carried  out  by  beee  public  worke  depertmente  and  are  thus  highly 


1.  Th#  rstlo  of  the  two  Is  0.638.  Anything  larger  than  0.10  is  gener¬ 
ally  ronaldsrsd  undsel rsbl e. 


facilities-related.  The  predictor  variable  chosen  was  aggregate  CPV 
(current  pl^nt  value)  for  each  claimant.  Regression  results  were: 

E  -  2,390.8  +  6.696C 
(18.12) 


32 

E  - 

19,310 

0.916 

C  - 

2,526 

> 

328.1 

S.E.Ee  m 

7,218  , 

where 

E  »  annual  funding  by  claimant  for  the  OES  subactivity  group,  in 
thousands  of  FY  1985  dollars 

C  •  end-of-year  current  plant  value  by  claimant,  O&MN-supported 
facilities  only,  in  millions  of  FY  1985  dollars. 

These  results  are  considerably  better  than  the  preceding  ones.  The 
overall  relationship  is  much  stronger,  with  more  than  90  percent  of  the 
variation  in  claimant  funding  being  explained  by  CPV.  The  regression 
coefficient  suggests  that  a  change  of  $1  million  in  CPV  is  associated 
with  a  change  in  OES  of  $6.7  thousand.  The  S.E.E.  value,  however,  is 
still  undesirably  high,  perhaps  suggesting  that  improvements  are  still 
possible  In  the  way  the  regression  equation  is  specified. 

Bachelor  Housing 

The  total  number  of  military  personnel  within  each  claimant  is  the 
logical  predictor  variable  for  funding  of  bachelor  housing.  Regression 
results  were: 

A 

B  -  17.10  +  0.078M 
(9.19) 

N  -  22 
R?  -  0.808 
F  -  84.4 
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where 


B  ■  annual  funding  by  claimant  for  the  Rachelor  Housing  subactivity 
group,  in  thousands  of  FY  1985  dollars 

M  -  military  personnel  end-strength,  officers  plus  enlistees, 
by  claimant. 

The  regression  coefficient  on  M,  which  suggests  that  per  capita 
bachelor  housing  costs  are  in  the  order  of  $78  per  year,  must  be  inter¬ 
preted  with  caution.  That  variable,  total  number  of  military  personnel, 
is  actually  serving  as  a  proxy  for  the  much  smaller  (but  unknown)  number 
of  people  in  each  claimant  who  receive  housing  services.  The  fact  that 
the  value  of  R2  is  no  higher  than  it  is  and  that  the  S.E.E.  is  as 
large  as  it  is  relative  to  the  mean  value  of  B,  suggests  there  might  be 
considerable  variability  among  claimants  in  the  fraction  of  personnel 
being  housed.  Those  results  may  also  signal  the  need  for  certain  other 
refinements  in  the  regression  specification. 

Conclusion 


Unlike  the  search  for  OBOS  performance  measures,  the  prospects  of 
meaningful  statistical  analysis  of  the  determinants  of  OBOS  funding 
requirements  appear  to  be  good.  Data  for  FY  1986  will  soon  be  available 
and  will  greatly  enhance  further  efforts  along  these  lines.  The  data 
alone,  however,  will  not  be  sufficient  to  ensure  the  levels  of  validity 
and  reliability  needed  to  use  these  tools  to  influence  programming  and 
budgeting  decisions.  The  results  presented  above  suggest  the  need  for 
additions  or  refinements  to  the  variables  included  in  the  regressions, 
as  well  as  the  possible  need  for  alternative  modeling  techniques.  Con¬ 
current  work  in  the  development  of  a  model  for  forecasting  maintenance 
and  repair  backlog,  which  likewise  involves  pooling  cross-sect  ion  and 
time-series  data  for  major  claimants,  may  well  lay  the  groundwork  for 
such  Improvements. 


g 


■4 
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